This paper describes two areas concerning raft houses in Thailand for the purpose of (1) the classification of the raft house typology, measured by field surveys and mapping, and (2) the study of the way of life of the inhabitants and their satisfaction towards living in the raft houses, as well as the conditions of the raft house settlements, as researched by questionnaires and in-depth interviews. This study encompasses three subareas of study including (1) the physical features of the raft houses, (2) the way of living in them, and (3) the coexistence of the inhabitants, water and land. It is found that: (1) the typological features are varied by location, function and life style, (2) the conditions of the inhabitants in the raft houses are insecure for today's living, (3) the existence of the raft house communities depends on the coexistence of the environments of water and mankind.
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Introduction
Nowadays, the number of raft house settlements in Thailand is quite small. Although the raft house life style was very popular in the past, especially during the Ayutthaya and Rattanakosin periods, it has gradually disappeared now. According to Panin [1] , raft houses existed in 8 provinces [2] . In Bangkok, the raft house settlements have disappeared since 1945. In Chachoengsao province, at the present time, there are only 4 raft houses left, all registered as ancient buildings by the Department of Fine Arts. In Ayutthaya province, now there are only approximately 20 raft houses left. In Phitsanulok province, the raft house settlements have to be evacuated to land based residential quarters by the end of 1999 [3, 4] . However, the raft houses in Uthaithani and Kanchanaburi provinces are not affected. In Kanchanaburi, the raft houses have been renovated to become resorts and restaurants to promote tourism. The raft house settlements for fishery purposes are also found in Nongbualampoo and Lampoon provinces.
With these facts in mind, It is the authors' aim to build up the body of knowledge related to the raft houses as evidence for the new generations, and as an overview of aquatic habitation in Thailand, which has evolved over 300 years. The problem that there is nothing except a few comments on the raft houses in Thailand available, will finally be overcome.
Objectives of the Study
The aim of this study is to seek definitions and typology of the raft houses to clarify their characteristics and roles in water settlements. The study also reveals the typical life styles of the raft house inhabitants, which are positioned between water-based and land-based development, and how they have evolved through the modernization of Thailand.
Methodology
This study is comprised of field surveys and individual interviews of 75 households in Phitsanulok and 120 households in Uthaithani, where most of the primary data were collected during 1995-1997, and observation surveys in Chachoengsao, Ayutthaya and Kanchanaburi. Also, in-depth interviews were used to obtain detailed data from the raft house inhabitants with respect to their life style satisfaction, living conditions, and degree of environmental pollution.
Literature Review
Very little literature is devoted to raft houses in Thailand. There are only two studies and two theses. The first study is "Raft House in Uthaithani and Phitsanalok Provinces" by Thammasat University in 1970s [5] . It is a quantitative survey, i.e. comparison of the socio-economic characteristics of the inhabitants in raft houses of Uthaithani and Phitsanulok. The second study named "Living Condition of the Inhabitants in Phitsanulok Province" [6] followed up Thammasat University's study in 1978. It focuses on socio-economic characteristics of the inhabitants, connections with the urban communities, relationships of the inhabitants in the raft house community, attitudes of the inhabitants in the raft houses, and housing problems and demands of the inhabitants. Regarding the two theses, the first one is "Raft Houses in Paed Rew, 1978" by R. Sinsatid [7] .
The study covers the physical characteristics and designs. The second one is "Waterfront Dwelling in the Lower Part of the Chao Phraya Delta: Case Study of Klong Bangkuwiang" by T. Tachakitkachorn [8] . The study centers on the physical structures of waterfront houses that affect the existence of the waterfront society. It is found that three factors: spatial use of waterfront, canal networks, and gardens, are closely related. The literature reviews make a number of significant points which respond to the gap identified in this study between the socio-economic aspects and the physical designs of water based dwellings.
Typological Analysis of the Raft House
The field studies reveal that raft houses have various styles and designs. However, they seem to have common components especially building structures, materials, and building functions. That is why it is necessary to summarize raft houses by definition, raft style, location, and function in order to understand that the role of raft houses is still in existence in Thailand. These topics will be discussed in part two and three.
Definitions
There are various definitions of a raft house as follows.
1) In general terms, it is defined by the Royal Institute's Dictionary [9] from two Thai words, "Ruan" and "Pae." Ruan means house or residential building and Pae means raft. Thus, it could mean: a) A house on the water, and b) Several logs tied together as a raft on the water 2) During the Rattanakosin period, it is defined as "a house set up on a raft on the water" [10] .
3) It is defined by an expert in traditional Thai house, Ruethai Chaichongrak [11] , as "a shop house which can float on the water, move around, and can be used for living and sleeping."
However, in authors' opinion, the raft house (Ruan Pae) should mean a building in traditional Thai architectural style located on a raft structure on the water. (see Figure1) 
Architectural Typology of the Raft House
Raft houses in different locations have been built using various kinds of material and techniques. The surveys reveal that the raft houses can be categorized by their components: roofs, walls, and foundations, as follows (see Figure 2) . recently been used to substitute luffashaped raft structure. It is popularly used by low-income families in Phitsanulok community because it is cheap and durable.
Functional Typology of the Raft House
In general, a raft house has limited space, arranged for residential, commercial, fishery, and recreational purposes as shop-room, bedroom, living room, kitchen and toilet. However, bathroom is not necessary as most inhabitants take baths in the river. The front entrance with a panel wall used for protection from the rain and sunlight, is opened to the river. Also, the household may be enlarged by adding kitchen for storing things under the bedroom gable.
The results of the surveys can conclude that functions of the modern raft houses may be classified into 4 types as follows (see Figure 3 ).
1) Residential
In this case, the raft houses are built for the purpose of living only. The size of the family crucially affects the style of the raft house, i.e. a single family usually lives in a single raft house. When the family expands, the raft house can be extended to 2 or 3 raft houses, and combined into a group. Residential raft houses were commonly found in the past in Bangkok and regional areas.
2) Shop-house Commercial raft houses were very popular since the watercourse was the main thoroughfare in the past.
3) Fishery
The raft houses have served fishermen very well from the past up to the present time. However, there are some illegal fishing rafts on the reservoir in Kanchanaburi and newly opened areas, i.e. Nongbualumpoo and Mae Ping River in Lampoon.
4) Commercial and Recreation
The most practical function of the raft houses nowadays is for commercial and recreational use. Tourists can enjoy the river cruise on the raft houses especially in Kanchanaburi. However, all tourist raft houses must acquire permissions that suit their purposes, either being restaurants, resorts or discotheques. 
Current Status of Raft House Settlements: Case Study in Phitsanulok and Uthaithani Provinces
Thailand population in 1998 was 60.8 millions [12] . In Bangkok, the population was 6.3 times and 17 times larger than those of Phitsanulok and Uthaithani, respectively. Although population in the raft house settlements is quite small, compared to the population as a whole, the average raft house density (3.3-4 persons per house) in 1998 was similar to the average density of the whole kingdom (see Figure 4) . In our study, we chose to compare the characteristics of the raft house settlements in Phitsanulok and Uthaithani [13] .
Characteristics of the Raft House
Uthaithani was behind Phitsanulok in many ways. In 1994 figures, population and population density in Uthaithani was significantly lower than those in Phitsanulok. In terms of urbanization, the percentage of urban population in Phitsanulok was 21% while in Uthaithani, it was only 15% in 1990. Phitsanulok also exceeded Uthaithani in daily traffic (see Figure 5 ). As the results of field surveys, we find the difference in the size of the house. The average area of a house in Uthaithani is 26 m 2 , while it is 40 m 2 in Phitsanulok (see Figure 6 ). Figure 7 to Figure 10 show the distribution and typical plans of the raft houses in both Uthaithani and Phitsanulok. They show that most of the raft houses are moored in front of vegetative backyard along the riverbanks. The floor plan in Figure 9 shows that some raft houses own fishing baskets. In Phitsanulok, more raft houses are gathering near the marketplace. They are mainly residential and commercial raft houses. 
Characteristics of the Raft Inhabitants
The results of surveys of 120 households, 846 inhabitants in Uthaithani and 75 households, 1,029 inhabitants in Phitsanulok indicate that most of them own their houses (see Figure 11 ).
The average household income (2-person earning) was about 4,500 baht/month in Uthaithani in 1995, and 6,783 baht/month in Phitsanulok in 1996 (see Figure 12 ). As shown in Figure 13 , the common occupation of inhabitants was merchant, but the figure in Uthaithani was much less than that in Phitsanulok. There were mainly two-generation family, each had family members of three to four, which was smaller than the average of the whole kingdom (see Figure 14 and Figure 15 ). 2 
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Uthaithani (%) Moreover, concerns of the inhabitants towards environments and water resources, i.e. for drinking and other uses were different between Uthaithani and Phitsanulok as shown in Figure 16 and Figure 17 . Dealing with rubbish and garbage from the houses, the inhabitants in Uthaithani showed higher concerns than those in Phitsanulok by dumping rubbish or garbage in containers on a specific date.
On the preference of social context, Phitsanulok got high points in the following items: "invite my friends to my house", "limit neighborhood relationships" and "enjoy success at work." While Uthaithani was higher in the following items: "spending money for convenience", "challenge of new innovations", "pride in my country", "goal of my life is to get promotion" and "water environment." The results indicate that most of the inhabitants in Phitsanulok tend to have sociability and mercenary motives while those in Uthaithani tend to have conservative mind as well as sense of community and water environment (see Figure 18 ).
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Coexistence of Mankind, Water and Land
In this part, the relationship among watercourse, land and raft houses, and inhabitants' life style of the raft house communities in Uthaithani, Phitsanulok and Kanchanaburi, where observation surveys have been conducted, will be analyzed (see Figure 19 ).
Uthaithani
In August 1995, the research team went to survey a raft house community situated in a semiurban-rural area in Uthaithani, 219 km. north of Bangkok. Most inhabitants are agriculturists, mostly farmers and fishermen, as well as traders. Figure 19a shows the coexistence of inhabitants of the raft houses, watercourse and land on both sides of Sakaekrang river. The raft houses are moored at the front of the marketplace, which is the center of the community. The other side of the river is used mainly for agriculture without any sign of civilization. The numbers indicated in the figure show: 1) A road in urban area 2) A marketplace and shophouses at the center of the community where agricultural products are traded 3) The slopes of the riverbank on both sides are not very high or steep. Therefore, the inhabitants can build a long bridge to connect their raft houses to the land. 4) Raft houses are moored in the river. The inhabitants use the watercourse for many purposes, for example, watering their plots of vegetative backyards, fishing and commercial activities. 5) Sakaekrang river is the travelling route for the inhabitants to the town. 6) Fishing with a Krachang, a rectangular woven basket 7) Raft houses on the other side of the river with land lots near the houses for plantation. The inhabitants might also establish fish farms for additional income. 8) Small fruit gardens along the riverside owned by the people living in the land beyond. 9) A ditch, or Khu in Thai, is used as a conduit to bring water to the inner land for agriculture. 10) Houses built on land in the fruit gardens.
The inhabitants of the raft houses treat the water and the environment well by keeping them clean. Garbage and waste have to be collected and dumped thoughtfully to preserve a pleasant environment. Consequently, the inhabitants could cultivate water vegetables and fish farming. The community's close relationship with the water environment is the significant factor for a strong community.
Phitsanulok
Surveyed in 1996, the raft house community in Phitsanulok, 377 km. north of Bangkok, is located in an urban district. The raft house settlement starts from Wat Prasri Rattana Mahathat (Wat Yai) to the tail end of the marketplace, which is very close to the commercial centers and governmental offices. As a result, the good locations where inhabitants can be easily connected to the land based community are very densely occupied. It is because most inhabitants are employees, workers and vendors. Figure 19b describes the coexistence of the inhabitants of the raft houses, watercourse and land on both sides of Nan river. The numbers indicated in the figure show: 1) Marketplaces, commercial areas and shophouses are the neighbouring vicinity. 2) A road along the river that is connected to the main roads 3) Riverbank is very steep, 20 m. in height. It is very difficult to climb up and down in summer when the tide is very low. However, the riverbanks area can be utilized as plantation in ladder's rung fashion. 4) Raft houses on the west of Nan river 5) Nan river nowadays has limited its role to a thoroughfare for travelling. 6) Raft houses on the east of Nan river 7) The riverbank. Again, the inhabitants use this space for farming, raising livestock, and laundry services to generate additional income. 8) A road along the river is connected to the main roads. 9) Schools and governmental offices
The inhabitants are still coexisting with the land and the watercourse eventhough the major coexistence areas and activities are mostly on the riverbanks.
Kanchanaburi
Kanchanaburi is 129 km. west of Bangkok. The raft houses in Muang and Sangklaburi districts were investigated, observed and interviewed. They are varied in functions and styles, mainly used for entertaining businesses such as resort, restaurant, discotheque, cruising and fishing. The raft houses in Muang district, however, have been widely used by the provincial tourism authority to promote tourism. Therefore, all of the rafts have to be registered to the local port authority. The raft houses in Sangklaburi district are mainly moored in Wang Wivakaram area near the Thai-Myanmar border. Most inhabitants are exiled Burmese squatters as well as Thais and Mons. They do fishing for a living. Figure 19c describes the coexistence of the inhabitants, watercourse and land in the raft house settlement located at Sam-pra-sob Delta where the Ranti stream converges with two bigger streams, Bekli and Songkalia. The numbers indicated in the figure show: 1) Houses located on the hill 2) Small path connects the raft houses to the bank.
3) The raft houses for many purposes. Resort rafts, cruising rafts, and fishermen's rafts, used as fishing equipment storage, are settled around the delta. 4) Small path connects the raft houses to the bank. 5) Tourist resorts located on the hill 6) The raft houses located on another part of the hill 7) Tourist resorts located on the hill 8) A road 
Conclusion
